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Satellite mapping of evapotranspiration (ET) from irrigated agricultural lands can provide 
agricultural producers and water managers with information that can be used to optimize 
agricultural water use, especially in regions with limited water supplies. The timely 
delivery of information on agricultural crop water requirements has the potential to make 
irrigation scheduling more practical, convenient, and accurate. We present a system for 
irrigation scheduling and management support in California and describe lessons learned 
from the development and implementation of the system. The Satellite Irrigation 
Management Support (SIMS) framework integrates satellite data with information from 
agricultural weather networks to map crop canopy development, basal crop coefficients 
(Kcb), and basal crop evapotranspiration (ETcb) at the scale of individual fields. 
Information is distributed to agricultural producers and water managers via a web-based 
irrigation management decision support system and web data services. SIMS also 
provides an application programming interface (API) that facilitates integration with 
other irrigation decision support tools, estimation of total crop evapotranspiration (ETc) 
and calculation of on-farm water use efficiency metrics.  
Accuracy assessments conducted in commercial fields for more than a dozen crop types 
to date have shown that SIMS seasonal ETcb estimates are within 10% mean absolute 
error (MAE) for well-watered crops and within 15% across all crop types studied, and 
closely track daily ETc and running totals of ETc measured in each field. Use of a soil 
water balance model to correct for soil evaporation and crop water stress reduces this 
error to less than 8% MAE across all crop types studied to date relative to field 
measurements of ETc. Results from irrigation trials conducted by the project for four 
vegetable crops have also demonstrated the potential for use of ET-based irrigation 
management strategies to reduce total applied water by 20-40% relative to grower 
standard practices while maintaining crop yields and quality.  
Authors 
o Forrest S Melton forrest.s.melton@nasa.gov  
 California State University Monterey Bay  
 NASA ARC-CREST  
o Lee Johnson lee.f.johnson@nasa.gov 
 NASA ARC-CREST  
 California State University Monterey Bay  
o Kirk Matthew Post  
 NASA ARC-CREST  
 California State University Monterey Bay  
https://ntrs.nasa.gov/search.jsp?R=20180008718 2019-08-31T16:44:14+00:00Z
o Alberto Guzman albert.guzman@nasa.gov 
 NASA ARC-CREST  
 California State University Monterey Bay  
o Isabel Zaragoza  
 California State University Monterey Bay  
o Rachel Spellenberg  
 California State University Monterey Bay  
o Carolyn Rosevelt  
 California State University Monterey Bay  
 NASA ARC-CREST  
o Andrew Michaelis Andrew.michaelis@nasa.gov 
 NASA ARC-CREST  
 California State University Monterey Bay  
o Ramakrishna R Nemani  rama.nemani@nasa.gov 
 NASA Ames Research Center  
o Michael Cahn  
 UC Cooperative Extension  
o Kent Frame  
 California Department of Water Resources  
o Bekele Temesgen  
 California Department of Water Resources  
o Simon Eching  
 California Department of Water Resources  
   
 
